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@ HYDRAULIC POWER DEVICE.

@ A hydraulic power device comprising water
wheel prime movers (1, 1A, 1B) serially connected to
one another through power transmitting means (8)
and each having a plurality of outer peripheral buck-
ets (7) rotatable about respective horizontal rotary
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shafts (4) in vertical planes. This hydraulic power
device utilizes a natural water stream having no
particular large head, and is used for an agricultural
working device and a private power generation set
and the like.
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FIELD OF TECHNOLOGY

The present invention relates to a hydraulic
power device, and more particularly to a power
device suitable for hydroelectric generation or the
like.

BACKGROUND TECHNOLOGY

In view of the recent energy problems, the
wide use of natural energy including wind power,
hydraulic power, solar light, or the like is required,
and a variety of power devices or electric gener-
ators have been proposed and developed. Among
these, as the power devices with comparatively
small capacity utilizing natural water stream, such
as working devices for agriculture or private power
generation, bucket -type hydraulic water wheels,
made of such as wood, which rotate with respect to
a horizontal axis in a vertical plane has been uti-
lized from the ancient periods.

However, in a conventional power devices as
described above, which utilize a comparatively
small water head, it is necessary to considerably
increase the radius and width of the water wheel, in
order to obtain necessary amount of power capac-
ity with a single device. This results in a limitation
in manufacture or installation of the devices. There-
fore, it was necessary to connect in parallel a
plurality of water wheels having small size and
small capacity.

In each of the plurality of wheels disposed in
parallel, because of its small size, its moment of
inertia is comparatively small. Further, its flywheel
effect is not sufficient, so that the wheel is easily
affected even by a comparatively short term
changes such as in flow rate or flow velocity of the
source water, or those in loads caused by the
working devices.

Accordingly, the present invention is to provide
a power device comprising a plurality of water
wheels connected in series to overcome the afore-
mentioned disadvantages of the conventional de-
vices. Also, the invention provides a device produc-
ing a large output power with an improved flywheel
effect in case that it is difficult to install a large
scale single wheel.

DISCLOSURE OF THE INVENTION

The present invention is to provide a hydraulic
power device comprising a plurality of water
wheels serially connected to one another through a
power transmitting means, and each having a plu-
rality of outer peripheral buckets rotatable about
respective horizontal rotary shaft.

The water wheels may be connected to each
other through a large gear formed around each
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wheel, or a chain transmission between the rotary
shafts. As a result, a power of necessary capacity
is obtained by the wheels having a radius of suit-
able dimension. Also the speed variation is mini-
mized due to the increased overall flywheel effect
produced by the plurality of wheels, which are
serially connected to one another.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a plan view of a serially connected
three-wheel hydraulic power device according to
the present invention; and

FIG.2 is a side elevational view of one water
wheel of FIG.1.

BRIEF DESCRIPTION OF THE PREFERRED EM-
BODIMENT

FIG.1 is a plan view illustrating a hydraulic
power device, in which three water wheels are
connected in series, according to the present in-
vention. Numerals 1A and 1B are three water
wheels each having substantially the same con-
struction. The central water wheel 1 has a horizon-
tal rotary shaft 4 which is rotatablly supported by
the bearings 3 disposed on the plurality of frames
2. Spokes 5 are radially mounted on the boss of
the rotary shaft 4. A plurality of buckets 1 are
continuously mounted on the periphery of the
wheel 1. Each bucket 7 is separated from the
adjacent one 7 by the radial wall 6 provided around
the periphery of the wheel 1.

A plurality of teeth forming a transmitting
means 8 are threaded with a same pitch around
the periphery of both side faces of the wheel 1.

On the frame 2, adjacent to each side of water
wheel 1, there are mounted vertical supports 9, on
the top of which a water vessel 10 is disposed.
Water is continuously supplied through a suitable
water channel which is not shown. The wheel 1 is
driven in rotation in the direction A. The water in
each bucket successively is discharged through a
channel which is not shown.

The rotational power generated on shaft 4 is
fransmitted through the gearset, including a gear
12, a pinion 13, gear 14, and a pinion 15, wherein
the rotational speed is increased through two steps,
o the generators 16 which are driven in a predeter-
mined rotational speed.

Other water wheels 1A and 1B are connected
to the central wheel 1 through each of large gears
8 provided on the periphery thereof. These wheels
are driven by the water falling from the associated
water reservoir 10a, each being disposed symmet-
rically with respect to the center of the wheel. As a
result, the wheels 1A and 1B are rotated in the
direction opposite to that of wheel 1, and therefore
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the wheels are driven from each other to produce
an increased power. The overall moment of inertia
becomes 3 times that of one wheel fo increase the
flywheel effect. Accordingly, the speed variation of
the generators 16 is largely minimized. 5

The inventor has constructed a hydraulic power
device including three wheels made of steel each
being 2.6 m in diameter and 0.6 m in width. The
test result has proved that the device was small
sized and rigid in construction, and convenient in 10
manufacture, transportation, installation and main-
tenance thereof. Therefore, its wide use has been
expected.

Instead of the three wheel construction, those
including two wheels, and four or more wheels may 15
be formed. The single wheel construction is also
utilized. As the transmitting means between each
wheel, sprocket wheels or power chains or the like
may be used. In this case, the rotating direction of
each wheel is the same to each other. 20

The water head of 1.5 m is used in the afore-
mentioned embodiment. Also, the zero water head,
in which the wheel directly engages the surface of
water stream with its lowest bucket, may be used.
Generators and speed increasing means are 25
equipped not below but in the same horizontal level
as the wheels.

The generators may be installed in one side of
the wheels, instead of both sides thereof. Also,
necessary number of generators connected in se- 30
ries may be installed. Powered loads other than
generators, such as a lifting pump, threshing ma-
chine, or other power machines, may be connect-
ed.

Also, speed-up or speed-down means may be 35
used as necessary.

INDUSTRIAL AVAILABILITY

As hereinabove stated, the hydraulic power de- 40
vice of the invention, comprising a plurality of seri-
ally connected wheels, is utilized in hydraulic gen-
eration, where a large-scaled single wheel is dif-
ficult to be installed due to physical limitations,
such as in use for agricultural working devices and 45
private power generation sets or the like.

Claims

1. A hydraulic power device comprising a plural- 50
ity of prime movers, each having a plurality of
outer peripheral buckets rotatable about a hori-
zontal rotary shaft, and power transmitting
means for serially connecting said prime mov-
ers to one another. 55
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